Analysis of sequence requirements for biological activity of cyanovirin-N, a potent HIV (human immunodeficiency virus)-inactivating protein.
Site-directed mutagenesis of DNA constructs coding for the novel, HIV-inactivating proteins cyanovirin-N (CV-N) and FLAG-cyanovirin-N (F-CV-N) was performed using mutagenic oligonucleotide primers in the polymerase chain reaction or by a restriction site elimination maneuver. The mutant constructs were expressed in Escherichia coli and the recombinant protein products were tested for binding to the HIV surface envelope glycoprotein gp 120 and for antiviral activity against infectious HIV. Results showed an overall very high correlation (r2 > 0.9) between the relative gp120 binding affinities and the anti-HIV activities of CV-N, F-CV-N, and the various mutants. An outlier, however, was a mutant which lacked one of the internal disulfide linkages normally present in CV-N and which showed modest gp120 binding but no antiviral activity against HIV. These findings are consistent with the view that gp120 binding is a necessary but not sufficient requirement for the HIV-inactivating activity of CV-N and related proteins; the sequence specificities for gp120 binding and anti-HIV activity are not identical.